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ABSTRACT - Short duration, high intensity grazing was evaluated as a method of reducing spittlebug 
numbers iii central Brazil. Intense grazing pressure during the nymphal period resuited in a temporaxy 
reduction in nymphal density but additional hatching of eggs allowed lhe density to increase. Intense 
grazing during the last generation of adults, prior to the start af the dry season drastically reduced lhe 
nymphal population. Grazing by caule in general provided an unsuitable habitat for spittlebug egg 
survival as both grass height and plant cover decreased under ali grazing treatments. In heavily infested 
pastures (> 20 nymphs/m 2 ) ! t is recommcnded to graze Use grass short (< 10cm) during the last 
generation of adults (April-July) in order to discourage oviposition by adults laying diapause eggs and 
lo expose eggs to detrimental conditions during the dry season. In pastures with 10w spittlebug density (< 20 nymphs/m 2 ) it is recommended to maintain Use forage height at 15 cm - 20 cm during lhe 
rainy season for maximum production and efficient use of the forage resource. 
Index terms: Grazing pressure, nymphal density, oviposition, spittlebug centro!, Brachiaria decuni bens 
MANEJO DE PASTAGEM COMO MEIO DE REGULAR O NÚMERO DE CIGARRINHAS 
(HOMOPTERA: CERCOPIDAE) NO BRASIL CENTRAL 
RESUMO - Avaliou-se o efeito de curtos períodos de pastejo intensivo, como método de controle das 
cigarrinhas-das-pastagens. Tal procedimento durante o período ninfal reduziu temporariamente a den-
sidade populacional de ninfas. No entanto, a posterior eclosSo de ovos presentes na pastagem, permi-
tiu o recrudescimento da popuIaço. Pastejo intensivo durante a última geraç5o de adultos antes do 
início da estaç3o seca reduziu drasticamente a populaç3o de ninfas. O pastejo pelo gado, em geral, 
propiciou um hábitat desfavorável à sobrevivência de ovos de cigarrinhas, pois tanto a altura da gramí-
nea como a área coberta pelas plantas diminuiu em todos os tratamentos em que houve pastejo. Nas 
pastagens fortemente infestadas (>20 nin'as/m 2 ) recomenda-se manter a forragem baixa (< 10cm) 
durante a última geraç5o de edultos (abril-julho), a fim de desestimular os adultos a porem ovos em 
diapausa, expondo-os assim, a condiçôes d!sfavoráveis  durante a estaç5o seca. Em pastagens com baixa densidade de cigarrinhas 1< 20 ninfas/m ), recomenda-se manter a altura da forragem em 15cm-
20cm durante a estaç5o chuvosa, para produçâo máxima e uso eficiente da pastagem. 
Termos para indexação: pisoteio de pastagem, período ninfal, eclos5o de ovos, altura da gramínea 
INTRODUCTION 
In central Brazil year-long grazing of monocul-
tures ofintroduced grasses lias resulted in dynamic 
population increases of spittlebugs. This group of 
insects have sucking mouth parts and the adults 
inject a toxin into the leaves which interferes with 
chlorophyll synthesis. Insect feeding causes leaf 
yellowing and a decrease in forage production. 
Thus, there is dlrect competition between 
spittlebugs and livestock for the available forage 
resource during an eiglit month period when these 
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insects are active. This period of insect activity 
coincides with the rainy season (October to Api-il) 
in central Brazil during the time of peak forage 
production. During this time the spittlebugs pass 
through 3-4 generations, 50 (tom December to 
June both adults and nymphs are present. 
Chemical control of these insects is not cost 
effective and so other control metliods need to be 
found. However, very few options are available 
for manipulating the rangeland environment in 
order to reduce insect numbers under the present 
grazing system. Generaily, pastures are grazed 
year-Iong and the stocking rate ranges from one 
animal per ha on pastures seeded to Braci-tiaria 
spp. to one animal per 10 lia on native pasture 
where trees and shrubs are present. One option 
that is available for altering the spittlebug habitat 
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is the control of the number of grazing animais. 
This management option is probably the most 
important tool available to the rangeland manager 
in this area of Brazil. 
In the past 12 years a substantial amount of 
quantitative information on the use of grazing 
animais as a means of controlling pasture pests lias 
been accumulated (East & Pottinger 1983). 
Grazing animais bring about changes in the 
vegetation and microclimate through the effects 
of defoliation, trampllng, and fertilization by dung 
and urine (Morris 1978, East & Pottinger 1983). 
These changes in turn influence rain water 
absorption, evaporation, soil temperature, and Loll 
erosion (King & Hutchinson 1976, Walsingham 
1978). Thus, the greatest impact of grazing on 
insect numbers appears to be indirect through 
effects on the microclimate and environmental 
conditions imposed on the insect habitat (Martin 
1983). Several studies, mostly in New Zeland and 
Australia, using sheep, have shown that popuiations 
of several insects species can be reduced by grazing 
management (King & Hutchinson 1976, Kamm & 
Rixa 1977, Walsingharn 1978, Penman et al. 1979, 
Robertson et ah 1979, Roberts 1979, East & 
Wiloughby 1980, Hutchinson & King 1980, 
1-lolmes 1981). 
Fewer studies have reported on the effects of 
grazing animais on Homoptera or more specifically 
on spittiebug populations. Walsingham (1978) 
found that as the stocking rate of sheep increased 
the number of 1-lomoptera decreased. He reasoned 
this may have resulted from 1. removai of food 
suppiies, 2. removal of surface cover, or 3. an 
unfavorabie change ira the microhabitat such as a 
higher degree of soil compaction. A study in the 
United States compared insect density in pastures 
moderately grazed (40% herbage remova1), heaviiy 
grazed (60% herbage remova1), and ungrazed 
(Rottman & Capinera 1963). They reported that 
densities of 1-lomoptera were signiflcantly higher in 
moderately grazed pastures than in heavily grazed 
or ungrazed pastures. They suggested the greater 
insect biomass in the moderateiy grazed pastures 
may have been due to the higher food resources 
that occurred there. In Mexico, Oomen (1975) 
found that populations of twa spittlebug species 
Aeneolamia occidentalis (Waik.) and Prosapia 
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simulans (Waik.), were reduced by grazing. Fewer 
nymphs were found in grazed pastures. In Brazil, 
Botelho et ai. (1985) studied the effects ofgrazing 
on the spittiebug Zulia entreriana (Berg.) ira 
pastures of Buffei-grass (Cenchrus ciliaris L.). They 
reported that grazing had little effect on nymphai 
densities when spittlebug popuiations were low 
(10 nymphs/m 2 ) but populations increased as the 
stocking rate increased when nymphal populations 
were greater than 201m 2 . They recommended a 
stocking rate of 1.6 animais/ha for optimum 
forage production and minimai damage from 
spittiebugs. 
Dixon & Campbeil (1978) suggested managing 
stocking rates during critica1 times in the life cycle 
of invertebrate pasture pests as a possible contra! 
measure. The present study was initiated to 
determine the effect of grazing on spittiebug 
numbers in central J3razii where the twa most 
common species are Zulia entreriana (Berg.) and 
Deois Jiavopicta Stal. The effect of shart duration 
high intensity grazing ora spittiebug eggs and 
nymphs was studied in reiation to certain 
environmental factors such as grass height, plant 
cover, and the amount of litter present. Short 
duration grazing was also compared to year-long 
grazing and ungrazed conditions in order to 
recommend a suitable grazing management pian 
for areas where spittlebugs are a major prob!em. 
MiitlSWiT'liJM*í{Is1i1.'1 
Two pastures (Telez & Santa Ana) each of which had 
been planted to Brachiaria decumbens were used as study 
sites and were located near Dourados, MS, Brazil. Grazing 
treatments were initiated at the Telez site in 1984 
(Treatnients A, B & C) and at both sites in 1985 
(Treatmcnts D, E, F & G at the Tciez site and A, B, C at 
the Santa Ana site) (Table 1). It should be noted that 
grating during the time spittlebug eggs are in the soil and 
during lhe lime nymphs are present was of short duration 
(2-4 days). Information from one pasture of each 
treatment was obtained in 1984 at lhe Telez sile. 1; 
1985 information was obtained from two pastures of each 
Ireatment at both sites. Data fiam the continuous grazing 
Ireatment was obtained from a large pasture which was 
being grazed year-Iong. 
In 1984 before grazing trealments were eslablished aI 
Santa Ana, some preliminary data was oblained; 25 
measurements ofgrass height, plant cavei, and lhe amount 
of Iittei present were made once in August and once in 
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September. A metal trame which measured 49.5 cm x 
19 cm was placed 25 times at seven meters along a 50 meter 
tape. Three mcasurernents of grass height were made 
within the frame and averaged te obtain one estimate per 
sample. Plant cover within the trame was estimated by 
one observei to the nearest 10%. Finafly the litter within 
the franie was coiieeted, dried, and weighted. Twenty-fivc 
soil sampies were also coiiected cach in August and 
September to determine spittiebug egg density. A sample 
consisted of the soil and litter in a circie seven cm in 
diameter and te a deptli of two cm. Forty (lst. generation) 
nymphal density counts (0.0625 m 2 ) were recorded once 
in October and five times in November. Duneans muitipie 
range test was used te compare differences in nymphal 
density between treatments. 
In 1984 at the Telez site, the sarne information was 
recorded exeept it was obtained trem each of the three 
pastures representing the three treatments. Plant 
measurements were made in each pasture before the 
grazing treatment was initiated and after thc treatment 
was completed. 
In 1985, egg density was determined anly at the Telez 
site. Nymphal density counts were made in each pasture 
at both sites fn the same manner as in 1984. In addition, 
20 nymphal counts were made in May in pastures at the 
Telez site exciuding the continuous grazed pastures. The 
procedure for measuring vegetation was slightly modifaed 
in 1985 at both sites. A wooden stake 12cm in diameter 
and 60 cm long was partiaily buried near the center of 
each pasture but extended 16 cm above the ground. A 
rape was attached to the stake and 12 measurements 
(vegetation) within the metal trame were made in a circie 
equal distances out from the stake. These measurements 
were obtained from ali pastures at both sites in April, 
near the beginning of the dry season, and in August near 
the end of the dry season before spittlebug eggs began te 
hatch. 
Egg survivai was also determined in 1985 by placing 
diapause eggs at 12 locations (around the center stake) in 
each pasture except the pastures in the treatment grazed 
during the nymphal stage. Eggs wereplaced in the pastures 
in May and recovered in September before hatching began. 
The eggs were originaily laid in soil filled plastie cups ia 
the laboratory and then the soil core containing the eggs 
was carefully removed from the cup and placed in holes 
in the pastares se that the eggs were levei svith the pasture 
surface. Locations ef all eggs were marked by a small 
wooden stake se the exact soil sampie could be recovered 
in September. The mean number of eggs per soil sample 
was determined by counting the eggs laid in 22 centrei 
cups foliowing oviposition. fle percent survival and the 
percent hatch was determined for each ef the grazing 
treatments. Eggs were placed on moistened falter papei 
in petri dishes and the hatch recorded daily. 
RESULTS 
Tela sito - ( Nymphal density) 
Numplial density recorded in the different 
grazing treatments for both 1984 and 1985 is 
TABLE 8. Crazing and aampling Khcdule according to (reatmonis, yoar, and sito 
Grezing Ireasmani Postura 
.pz. 	 hal 
StkIng 
rata 
Grazing 
pariod 
Egg 
donaty 
Nymphal 
density 
vagatotion sampling 
1984 . Taleo Bolor. Irsotmont Alter tre.tmenl 
A Grnlng durma sampis 
51090 1 50 AU/ha 
. 	 1 1-14/Sepo. 4/Sept. 8 limos 4/Sept. 19/Sapi. 
B Grarmno during Prom 
nymphal alaga 1 50 AU/ho 22-23/0co. 14/Sapo. 9110184 14/Sept. 3110co. 
C Cominuoua grazing unlimitod 1 head/l ha -2h. voar , lona 14ISept. T. I4/Sopt. SI foco. 
1985. Telao May 3 Beoinnina aI dry saon Endof dry wewn 
O Na grazing 114 O note . Oct.-Nov.-Doc. 18/April 28/Aug. 
E Grazi ng during May 3 
ego coso, 114 200 Al.J/he 27-29/April 
. Oct'Nov.-Dec. - 	 9/April 213/Aug. 
F Graring during May 3 
nytnphal atage 114 230 Au/ha 4-610ac. -•Oct.-Nov.-Oac. 23/April 28/Au,. 
o Conlmnuous grazing unlimitod 1 AU/ha yosr - loto June-July-Aug. 23/Ane0 28/Aug, 
Oct.-Noy.00c. 
1985- Santa A. 
A No grazino 114 O nona . Oci.-Nov.-Oec. lSIApril 29/Atag. 
8 Orazingdurmno 
ego alago 114 40 AU/ha April-Moy . Oct.-Nov.-Oec. lO/April 29/Aug. 
O Continuou; grazing untimiood 5 AU/ha April-Dac. . Oct.-Nov.-Dec. 241April 29/Aug. 
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shown in Table 2. Density counts in 1984 were 
started on September 9 foliowing the grazing 
treatment in pasture A (grazing pasture of 
spittiebug eggs). The counts on the first two dates 
(October 9 and 19) show thatnymphal density 
was greater in the one pasture that had not yet 
been grazed (B). Total nymphal counts from 
October 9 and 19 show that there were 41 
nymphs/m 2 in pasture B compared to 31 
nymphs/m 2 in pasture A and 32 nymphs1m 2 in 
pasture C. Also density counts on October 26 
following the grazing treatment (grazing pasture 
with nymphs) showed a decrease in nymphal 
density in the treated pasture. On this date, 
8 nymphs/m2 were recorded from pasture B 
compared to 20 in pasture A and 16 in pasture C. 
1-lowever, the average overail nymphal density 
during the first generation was about equal and 
there was no signiflcant (P > 0,05) difference 
between treatments. As the rainy season progressed, 
additional eggs most likely hatched in ali t}se 
treatments. 
Ia 1985, immediately after pastures E were 
grazed near the end of April, it appeared that the 
grazing pressure had reduced the last generation 
(adults present ia April and May that lay diapausing 
eggs) nymphal density. Therefore, on May 3  
density counts were taken ia pastures ID, E, and F. 
The density in . the two no grazing pastures D 
averaged 13 nymphs/m 2 compared to 141m 2 in 
one pasture of F (which was to be grazed in 
December but cattle accidentally got into one 
pasture ia F and nymphal counts were 0). No 
nymphs were counted in the two E pastures. 
First generation (eggs began to hatch in 
October) nymphal density in 1985 was affected 
by dry conditions. Density was recorded from ali 
treatments from- November 8 until December 13, 
but December densities decreased in ali treatments 
because of drought conditions. The average density 
from counts taken on November 8, 15, 23 and 29 
showed oniy significant (1' c 0,05) differences 
between treatrhents ID, E, F and treatment G. 
Pastures in the F treatment were grazed in 
December foliowing the decrease ia deasity in ali 
treatments, therefore the effects of the E treatment 
could not be separated from the -effects of the 
drought conditions.- - 
Talez site (Vegetation measurements) 
Vegetational changes in 1984 before and 
foliowing treatments are shown ia Table 3. The 
grass height was generaily equal ia ali treatments 
before pastures in treatments A and B were grazed. 
TABLE 2. Nympliei donaity atUm reles atudy alto 1" 1984 nd 1985. 
Mean No. nympltelm 2 
1984 1985 
D' E F -Grumo G - Grezing 
Date 
O raz,ng Grasing No grazing Grezing agg ataga nymphal 'teta conhInuout 
egg 
etage 
nymphal 
alaga 
continuout Date 
Paura Putura Pgoturs Pasture 
A-  
1 2 1 2 1 2 12 
09110 17 22 7 03/05 17 8 13 O O 0 14 0 7 - 
19110 14 19 25 - 
261I0 20 8 - 	 16 18110 <1 O O 1 1 1 - 00 O 
03111 8 18 IS 251I0 O 3 2 O 3 2 - 00 O 
lo/li 16 14 26 01111 50 59 55 IS 4' 29 - - 1 O 1 
17/11 7 4 3 08/11 36 Ii 54 14 25 20 16 35 26 20 1 
23111 12 8 13 15/11 48 40 44 33 39 34 34 26 30 21 2 - 
01112 9 22 lO 23/11 30 32 31 35 50 43 42 19 31 34 4 
29/l1 25 34 30 34 23 29 8 54 31, 1<1 1 
06/12 6 ii 9 6 6 6 1 1 1 00 
13112 0<1 O 8<1 4 2 O 1 00 
±55 X±SE R±SE - )t±SE X±SE g±SE 
119,1.66 14.4e 2.46 14.8 e 2.89 79 e 11.38 63o 9.90 59 a 2.53 3b 1.31 
Maane era bateU on 40 aamplag/date. Each sample • 0,0625 m 2 , SE - Slanderd error; Meane evithirt e yaar trom lelo ao ri5ht foImowed by the teme 1.11.1 era 
not eignificanlly dilferenle IP >0,051- Duncaras multiple range tesa. Deneiey counte from 08111 thou9h 29/11 included ir. enalynie. 
Laat generation nymphal dengily ar crua eI dry esason. Dertaity counte W. una time. 
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TABLE 3. Vegetation measurements at the Telez site before and after grazing, 1984 
Mean vegetation measurement t 
Treatment 
Type of measurement A 	 A 
Grazing during 	 Grazing during c 
egg stage 	 nymphal stage Continuous grazing 
Grass height (cm) 
Before treatment 14 	 13 13 
Af-tertreatment 10 	 10 14 
Plant cover (%) 
Before treatment 38 	 32 28 
After treatment 28 	 24 32 
Litter present (g) 
Beforetreatment 19 	 13 13 
After treatment 24 	 22 17 
1 Means are based on 25 measurenients/treatment 
Foliowing the grazing, grass height decreased 29% 
in pasture A, 23% in pasture B, and increased 
slightly (7%) itt pasture C. Also plant cover 
decreased 26% in pasture A, 25% in pasture B and 
increased 12% in pasture C. Litter increased in ali 
treatments. 
Vegetationai changes in 1985 as measured at 
the beginning of the dry season (April) and near 
the end of the dry season (August) are shown ia 
Table 4. The mean grass height decreased in ali 
treatmeuts between April and August. The largest 
decrease (80%) was in the £ pastures and the 
lowest decrease (30%) was in the ungrazed 
pastures (D). l'iant cover also decreased the most 
(86%) ia the E pastures compared to 8% in the G 
pastures, an increase of 12% in the ungrazed 
pastures (D), and a 17% increase in the F pastures. 
The amount of iitter increased in ali pastures but 
most in thé E pastures (70%). It was assumed that 
measuements in pastures D and F would be 
similar since O was ungrazed and F wouid not be 
grazed untii December. 
Telez sito (Egg density) 
Egg density ia 1984 was estimated as foiiows: 
pasture A (3067 eggs/m), pasture B (2568 
eggs/m 2 ), and pasture C (696 eggslm 2 ). In 1985  
egg density during July and August averaged 
155 eggs/m 2 from pasture C; a 78% decrease from 
the previous September. 
Santa Ana site (Nymphal density) 
First generation nymphal density for 1984 and 
1985 is shown in Table S. Density was much lower 
at this site in 1985 mainly as a result of very dry 
conditions. There was no significant (P > 0,05) 
difference in density between the three treatments 
established in 1985. Deasity counts after November 
14 were not inciuded in Table 5 because second 
generation nymphs were present, however density 
was very IOW in December because of drought 
conditions, 
Santa Ana site (Vegetation measurements) 
Grazing pressure at this site was slightly higher 
(one animai/1 ha 2 ha) ia 1984 than in 1985 
(one animal/3 ha - 4 ha). Nevertheless forage was 
abundant during both years. Vegetation measure-
ments were similar (Table 6). For example average 
grass height in August 1984 under continuous 
grazing was 17 cm compared to 19 cm in 1985. 
Plant cover averaged 55% in August 1984 and 59% 
ia 1985. There was no change in the amount of 
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TABLE 4. Vegetational measuiements at tbe Telez study site at the beginning and end of file dry season, 1985. 
Mean vegetation measurementa' 
Treatrnent 
D E F 6 
Type of measurement No grazing Grazingegg etage Grazing-nyrnphal continuous grazing 
April stage-Oecember 
Pasture Pasture Pasture Postura 
g 
1 2 1 2 1 	 2 1 2 
Grosa height (cm) 
April 56 57 57 41 58 50 52 	 63 58 23 26 25 
August 39 40 40 8 12 lO 28 	 19 24 9 10 10 
Piont Cova! 1%) 
April 66 53 60 49 62 56 58 	 52 55 51 55 53 
August 67 68 68 5 10 8 63 	 68 66 29 68 49 
Litter present (g) 
April li lo li 20 12 IS IS 	 11 13 10 9 10 
August 23 15 19 36 69 53 25 	 26 26 18 15 17 
Means ore based on 12 measurements par pasture 
TABLE S. First generation nymphal density at fite Santa Ana study site in 1984 and 1985. 
Mean flQ nymphs/m 2 
1985 
Pastu re 
Date 	 1 
A- No grazing 	 B . Grazing.egg-stage 	 C . Continuous grazing 
Pasture 	 Pasture 	 Pasture 
Date 	 X 	
X 
1 	 2 	 1 	 2 	 1 	 2 
25110 156 17110 46 49 48 40 35 42 57 51 54 
01/11 137 24/10 32 74 53 44 52 48 68 70 69 
10111 88 31110 63 72 67 48 44 46 42 52 47 
16111 47 07111 42 38 40 25 36 31 32 36 34 
23111 36 14111 26 41 33 25 29 27 22 17 19 
30/11 22 
±SE R±SE X ±SE 
96.6 a 77.4 a 89.4 a 
11.64 8.41 16.89 
1 Means are based on 40 samples per date, Each sample = 0.0625 m 2 ; SE Standard error; Means from leU to right 
followed by the sarne letter are not significantly different (P>0,05)- Duncan multiple range test. 
2 Grazing treatments were not established at the Santa Ana site in 1984 but some preliminary information (nymph& 
counts) was obtained. 
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TABLE 6. Vegetational measurements at rie Santa Ana study site at the beginning and end of 11w dry season, 1985. 
Mean vegetation measurements 1 
Treatment 
Type of measurement 	 C - No grazing 	 B - Grazing egg stage 	 C - Continuous grazing 
Pasture 
1 2 1 
Pasture 
2 1 
Pasture 
2 
Grass height (cm) 
AprU 26 34 30 29 31 30 20 32 26 
August 29 32 30 22 21 22 17 20 19 
Plant cover (%) 
April 72 72 72 77 67 72 72 68 70 
August 86 81 84 74 66 70 59 58 59 
Litter present (g) 
April 21 22 22 28 19 24 14 23 19 
August 22 22 30 33 32 21 25 23 
1 Means are based on 12 measurements per pasture 
In 1985 there was no change in the average 
grass height in treatment A between April and 
August but the grass height decreased 27% in the 
other two treatments. Plant cover also decreased 
between April and August in both treatinents 
where grazing was carried out (13 and C) but 
increased 14% in the no grazing treatment (A). 
The average amount of Iitter increased by 25% 
in treatment 13, 17% in treatment C, and there was 
no c}iange ira treatment A. 
Early (February) in 1985 cattle were removed 
from the continuously grazed pastures and put 
back in again in April, 1985. General observations 
at the end of August (near the end of the dry 
season) showed three leveis 0f grazing based on 
grass hdght. Grass was highest in the no grazing 
pastures (A), lowest in the continuously grazõd 
pastures (C), and intermediate between A and C 
in the other treatment (13). In general, there 
appeared to be very little difference in the amount 
of forage between treatments. 
In 1984 (August and September) 50il sample 
showed that egg density averaged 3170 eggs/m 2 . 
Foliowing hatching in 1984, the highest nymphal 
density was recorded on October 25 as 156.4 
nymphs/m 2 . Thus egg and nymphal mortality at 
this site was estimated to be 95%. 
Egg survival and hatch 
The percent survival and hatch of spittlebug 
eggs which were placed in the treatments at both 
sites is shown in Table 7. Survival and hatch in 
both pastures of each treatment were averaged in 
order to compare differences between treatments. 
Survival was lowest in the continuously grazed 
pasture at both sites; 20% at Telez and 15% at 
Santa Ana. Survival was high in the no grazing 
treatment (55%) at Telez and the treatment grazed 
during the egg stage (5 7%) at Santa Ana. However, 
the information on survival at Telez is more 
meaningful because the differences in vegetation 
measurements resulting from the grazing pressure 
were greater at Telez. 
litter in the continuously grazed pastures between 
	 Santa Ana site (Egg density) 
yearS. 
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TABLE 7. Spittlebug egg survival during dry season in different grazing treatments at two study sites (Telez and Santa 
Ana), 1985. 
Telez Santa Ana 
Treatment Survival Hatch Survival Hatch Pasture (%) (%) (%) (%) 
1 47 28 36 42 
No grazing 2 62 24 26 17 
55 26 31 32 
1 30 62 65 60 
Grazing during egg siage 2 64 76 50 62 
47 72 57 61 
1 28 42 12 20 
Continuousgrazing 2 13 72 18 23 
20 51 15 22 
The average percent hatch of recovered eggs 
ranged from a low of 22% in the continuously 
grazed pastures at Santa Ana to a high 0f 72% in 
the pastures grazed during the egg stage at Telez. 
The mean percent hatch was '0w in the no grazing 
pastures at both sites; 26% at Telez and 32% at 
Santa Ana. 
DISCLJSSION 
During 1984 and 1985 differences between 
grazing treatments at the Telez site were much 
greater than at the Santa Ana site. Foilowing the 
grazing treatments invotving eggs and nymphs, the 
vegetation was consumed and trampled to the 
extent that very little green forage was available 
for livestock consumption. Also at the Telez site 
the continuously grazed pastures remained fairly 
low throughout both years of the study. These 
differences between treatments were more 
noticeable in 1985 when precipitation was much 
below normal. During the first generation nymphal 
period in 1985 precipitation totaled 225.5 mm 
compared to 605.9 mm during the sarne period in 
1984. 
Effect of graring on nymphal density 
In general in ali of the treatments where grazing 
was used at both sites first generation nymphal 
density dedined compared to density in the 
ungrazed treatments. Density counts taken soon 
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after a grazing treatrnent was completed showed 
fewer nymphs/m 2 in that particular treatment. 
1-lowever, this reduction in first generation density 
was generaily temporary as additional eggs hatched 
as the rainy season progressed. The opposite was 
true regarding last generation adults. Pastures 
grazed just before the start of the dry season when 
adults and nymphs were still present showed an 
average density of 13 nymphs/m 2 in three ungrazed 
pastures cornpared to 0/rn 2 in three pastures that 
had been grazed and trampled. Tbe effect of this 
grazing treatment should lan until diapause eggs 
begin to hatch at the beginning of t}ie rainy season. 
At the Telez sUe in November 1985 there was a 
large difference in nymphal density between the 
continuously grazed pastures and the densities in 
the other treatments. Some possible reasons for 
such a difference might be the following: 
1. When the counts were taken there was 
considerable less forage in the continuously grazed 
pastures. Of the other treatments, only one had 
been grazed and that was in April, 1985. Fendes 
may have laid more eggs in the treatments with 
higher grass. 
2. Egg survival is greater in pastures with higher 
grass. 
3. The spittlebug population rnight have been 
decreasing from a cyclic peak since egg density at 
this location decreased 78% in the continuously 
graied pastures from 1984 to 1985. 
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These results agree in general with the findings 
of other researchers. Morris (1967, 1968, 1969) 
reported ia England higher densities of homop-
terans ia ungrazed arcas than in grazed arcas. 
Oomen (1975) studied two species of spittlebugs 
ia Mexico and reported lie fouríd the highest 
nymphal density in undisturbed pastures where 
there was considerable debris. In one experiment 
he removed higli grass and debris from an area two 
weeks before the rains started and later found 
nymphal density to be 11.11m 2 ia the treated area 
compared to 160.41m 2 ia the untreated area. More 
homopterans were reported from moderately 
grazed pastures on short-grass rangeland in the 
United States than in heavily grazed or ungrazed 
pastures (Rottman & Capinera 1983). One study 
in Brazil showed that nymphal and adult density 
was about the sarne in pastures with different 
stocking rates (Botelho et ai. 1985). However, 
they reported more damage ia the pastures with 
high stocking rates bacause of the concentration 
of spittlebugs on iess forage. 
The effects of drought on nymphal density was 
also reported on by Oomen (1975). He stated that 
whea very dry warm weather comes after a 
successfull hatch thaa severe nymphal mortaiity 
can be expected. In the present study this occurred 
at the Telez site in 1985. The average nymphal 
density in three treatments (excluding the 
continuousiy grazed pastures) on November 29 
was 301m 2 and on December 6, 51m 2 ; an 83% 
reductiQn. Nymphal density continued to remam 
iow throughout December until eaough precipita-
tion occurred to initiate more hatching. 
Effect of grazing on vegetation 
In general, grazing resuited in a reduction ia 
grass height, p!ant cover, and an increase ia litter. 
At the Santa Ana site grass height was not reduced 
as much as at the Telez site. Even alter grazing at 
Santa Ana the grass was 19 cm - 22 cm high. At 
Telez it was 10 cm - 14 cm high ia 1984 and 
10 cm - 24 cm higli in 1985. However the grass ar 
the Telez site (exctuding the continuously grazed 
pastures) was higher before the grazing treatments 
im 1985 so the reduction from grazing was greater. 
The short duration, high intensity grazing at the 
Telez site resulted ia temporary destruction of thc  
forage resource ia 1985. This degree of forige 
destruction was not justified in terms of the insect 
coatrol received. However, pasture recovery was 
rapid once the rainy season bgaa. Barker et ai. 
(1981) stated that over and under grazing which 
weakens the grass stand should be avoided. Ramiro 
et ai. (1984) reported that short pastures of B. 
decumbens that had beca intensiveiy grazed 
resulted in a decrease of nymphal density but alio 
a reduction ia available forage due to feeding by 
spittiebugs. Therefore it appears that pastures of 
B. decum bens shouid be maintained at an optimum 
height for rnaximum beef production (probabiy 
15 cm - 20 cm) iii central Brazil. High forage 
(> 30 cm) and iow forage (< 10 cm) does not 
provide the best utilization of the forage resource. 
Botelho et ai. (1985) suggested that pastures of 
buffel-grass (Cenchrus ciliaris L.) stocked with 
1.6 animais/ha will provide good yield, persistance 
and minimal tosses by spittlebugs. 
Effects of grazing on egg density and survival 
In September 1984 egg density at the Telez site 
ia the contiauously grazed pasture was much 
lower than in the other two treatments. Since the 
entire study area was not fenced into treatments 
in June 1984, at the end of the oviposition period, 
it is assumed that eggs were equally distributed 
throughout the area at that time. Treatments A 
and li were enciosed by a feace in early July. It is 
beiieved that conditions within the fenced arca 
(tailer grass, more shade, higher % plant cover, no 
grazing etc.) increased egg survival during the time 
period from Juiy to September. Oomen (1975) 
studied spittlebugs on rangetand in Mexico and 
reported that diapausing eggs during the dry 
seasoa have the best chance of survivai if they are 
protected by a iayer of debris. He felt high tempe-
rature during the dry season could reduce egg 
survivai and thus affect the sire of the first 
generation. 
Hewitt (unpublished) also fouad that grazing 
and trampling by livestock during the time the 
eggs are ia the ground is not favorable for survivai. 
He found egg survival was greater in pastures with 
the foliowing characteristics: (1) grass height 
> 30 cm, (2) a weil defined litter iayer, (3) plaat 
cover> 50% and (4) minimal or no grazing. Hewitt 
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alio (unpublished) documented the predation of 
both eggs and small nymphs by ants. Ants 
apparently prefer open arcas with sparse vegeta-
tion. The shading effect of high or rank vegetation 
may limit ant distribution (Doncaster 1981), 
Hutchinson & King (1980) reported that at a stock-
ing rate of 30 sheep/ha ants were the only large in-
vertebrate group that did not decrease. Thus, it 
appears that ants which çan maintain their numbers 
under heavy grazing may be an important predador 
of eggs and nymphs in pastures that are intensive-
ly grazed. 
In this study fewer eggs were recovered in the 
continuously grazed pastures at both sites. Cattle 
grazed these pas'tures more or less continuously 
during the time of the study and the grass height 
was always shorter compared to pastures iii the 
other treatments. Egg recovery from the short 
duration, intensively grazed treatment at Telez 
was 47% at the end of the dry season. Fifty five 
percent of the eggs were recovered iii the pastures 
with no grazing. The percent of eggs hatching from 
the various treatments was variable; apparently 
factors other than grazing pressure cause diffe. 
rences in egg viability. 
CONCLUSIONS 
1. Short duration - high intensity grazing by 
caule may temporarily reduce the density of first 
generation nymphs. Fiowever, when grazing 
pressure is removed spittlebug eggs continue to 
hatch and nymphal density increases. 
2. Short duration - high intensity grazing near 
the end of the rainy season when the last nymphal 
generation is devetoping can drastically reduce 
nymphal populations which are not replaced. 
3. Generaily grazing by caule: 
a. decreased grass height 
b. decreased plant cover 
c. increased litter 
d. decreased the f'irst generation nymphal 
density 
4. Ungrazed pastures supported a higher first 
generation nymphal density and seemed to be 
favored for oviposition by adult females than 
grazed pastures. 
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S. Extremely dry conditions that follow a period 
of spittlebug egg hatching can cause a high 
nymphal mortality. 
6. Egg and nymphal mortality can be greater 
than 90% during the hatching period (based on 
comparing egg density before hatching with 
resulting nymphat density). 
7. Diapause egg survival during the dry season is 
greater in pastures undisturbed by grazing. 
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